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(54) Seat weight measurement system 

(57) A weight measurement system is disclosed for 
measuring the weight of an ocx;upant in a vehicle seat. 
In a preferred embodiment, a sensor is positioned at the 
rear portion of the vehicle seat and a load transfer link 
is used to transfer the weight from the front portion of 
the vehicle seat to the rear portion, to be measured by 
the sensor The transfer link is a selectively compliant 
beam having a first rigid section and a second rigid sec- 
tion connected to each other via a flexible area. The first 



and second rigid sections preferably include wing por- 
tions for increasing the rigidity of the sections. The flex- 
ible area is more compliant than the rigid sections. The 
load transfer link Is configured to transition a load placed 
on the front portion of the link to the rear portion. In a 
more preferred embodiment of the invention, the load 
transfer link is made of a high strength, low alloy steel. 
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Description 

Cross-Relerence to Related Appiication 

[0001] This application claims priority from U.S. Pro- 
visional Patent Application No. 60/298,234 filed on June 
13, 2001. 

Field of the Invention 

[0002] The present invention relates to a system for 
accurately detecting the weight of a person seated in a 
vehicle seat. 

Background of the Invention 

[0003] Automobiles are equipped with restraint sys- 
tems, such as seat belts, and inflatable restraint sys- 
tems, such as airbags, to secure safety for passengers. 
However, in some situations, these safety devices could 
actually injure the occupants. For example, an occupant 
of the front passenger seat may be Injured by the de- 
ployment of an airbag if the occupant Is a baby or child. 
In recent years, there is a trend for controlling the oper- 
ation of such safety devices according to the weight of 
a passenger for improved perfonnance of seat belts and 
airbags. For example, the amount of gas introduced into 
the airbag, an airbag inflating speed, or a pre-tension of 
the seat belt are adjusted according to the weight of a 
passenger. For that purpose, it is desirable to provide a 
device for measuring the weight of a passenger sitting 
on a vehicle seat and preventing or modifying the actu- 
ation of the airbag when the weight is less than a pre- 
determined amount. 

[0004] There have been a number of proposals for the 
measurement of occupant weight, all with significant 
disadvantages. One known device provides a gel-fiiled 
cushion Integrally attached to the vehicle seat, as de- 
scribed in U.S. Patent No. 6,041 ,668. The pressure on 
the liquid in the cushion is measured to determine the 
occupant's weight. The disadvantage of this known de- 
vice is that the accuracy of the weight measurement var- 
ies with the position of the occupant and the angle of the 
vehicle seat back. Furthermore, the puncture-resist- 
ance feature of the gel-filled bag is not perfect. The gel- 
filled bags often have a sealing problem or get punc- 
tured, resulting in gel leakage from the bag. If the leak- 
age is undetected, the weight measurement result will 
be inaccurate. Accordingly, it is desirable to provide a 
reliable weight measurement system that provides an 
accurate measurement regardless of the seated posi- 
tion of the occupant or the position of the vehicle seat 
back. 

[0005] Another known measurement system includes 
the use of force sensors at a plurality of support points 
on the seat. Typically, four load cells are used, each lo- 
cated at one of the four corners of the seat, between the 
seat and the vehicle floor. The disadvantage of this sys- 
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tern is that each sensor significantly increases the cost 
of the weight detection system. Furthermore, depending 
on the seat configuration and the occupant position, the 
weight measured by each sensor could vary, resulting 

5 in a wide range of force difference between the sensors. 
Generally, electronics are used to average the signals 
received by the sensors to determine an average weight 
sensed by the four sensors. However, the averaging 
process introduces further errors in the measurement. 

10 Also, the load ceils themselves can be damages by 
crash forces or other overloads. 
[0006] Accordingly, it is desirable to provide an accu- 
rate weight measurement system that is also cost-effi- 
cient, easy to install and repair. It is further desirable to 

15 provide a system that provides failure detection capa- 
bility that alerts the user of a failure and thus reduces 
the risk of incorrect infonnation provided to a safety re- 
straint system. In the event that the vehicle floor or seat 
becomes distorted, a wracking load may be placed on 

20 the load sensors, and the unequal loading may result In 
inaccurate weight measurement. Accordingly, It is desir- 
ably to provide a system that can transfer wracking 
loads effectively to avoid inaccurate measurement of 
the passenger's weight. Finally, a weight measurement 

25 system that protects the sensor itself from overloads is 
highly desirable. 

Summary of the Pretended Embodiments 

30 [0007] A weight measurement system is disclosed for 

measuring the weight of an occupant in a vehicle seat. 
In a preferred embodiment, a sensor is positioned at the 
close to the fore-and-aft center of gravity of an occupant 
of a vehicle seat and a load transfer link is used to trans- 
35 fer the weight from the front portion of the vehicle seat 
to the sensor to be measured. The transfer link is a se- 
lectively compliant beam having a first rigid section and 
a second rigid section connected to each other via a flex- 
ible area. The first and second rigid sections preferably 
40 include wing portions for increasing the rigidity of the 
sections. The flexible area is more compliant than the 
rigid sections. In one embodiment of the invention, the 
flexible area has a jog to increase the flex. The load 
transfer link is configured to transition a load placed on 
45 the front portion of the link to the rear portion. In a more 
preferred embodiment of the invention, the load transfer 
link is made of a high strength, low alloy steel. 
[0008] In a preferred embodiment of the invention, the 
load transfer link is connected to the vehicle seat and 
50 the rail assembly using bushings and fasteners. In one 
embodiment of the invention, the front portion of the 
transfer link is connected to the front portion of the ve- 
hicle seat using a bolt and an elastic or plastb bushing. 
Similarly, the rear portion of the transfer link is connect- 
55 ed to the rear portion of the vehicle seat using a bolt and 
an elastic or plastic bushing. The bushing is compliant, 
thus allowing the transfer link to move in an angular di- 
rection but restricting the translational movement. 
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[0009] Similarly, the transfer link is preferably at- 
tached to the mounting bar of the rail assembly by bush- 
ings and fasteners. In one embodiment of the invention, 
the transfer link is attached to the top of the mounting 
bar, such that the transfer link is seated between the 
vehicle seat and the mounting bar. In another preferred 
embodiment of the invention, the transfer link is at- 
tached below the mounting bar, such that it is seated 
between the fixed rail and the mounting bar. In this em- 
bodiment, the transfer link is positioned to allow the link 
to sustain maximum crash forces, thus reducing the risk 
of failure and the cost of repair. 
[0010] Other objects, features and advantages of the 
present invention will become apparent to those skilled 
in the art from the following detailed description. It is to 
be understood, however, that the detailed description 
and specific examples, while indrcating preferred em- 
bodiments of the present invention, are given by way of 
illustration and not limitation, Many changes and modi- 
fications within the scope of the present invention may 
be made without departing from the spirit thereof, and 
the invention Includes all such modifications. 

Brief Description of the Drawings 

[001 1 1 The invention may be more readily understood 
by referring to the accompanying drawings in which: 

FIG. 1 is a side cross-sectional view of a preferred 
embodiment of the seat weight measurement sys- 
tem of the present invention; 
FIG. 2 is an exploded view of a preferred embodi- 
ment of the seat weight measurement system of the 
present invention; 

FIG. 3 depicts the load on the transfer link as it is 
transferred from the front portion of the vehicle seat 
to the rear portion; 

FIG. 4 is a perspective view of another preferred 
embodiment of the seat weight measurement sys- 
tem of the present Invention; 
FIG. 5 is a front view of the seat weight measure- 
ment system shown in FIG. 4; 
FIG. 6 is a perspective view of yet another preferred 
embodiment of the seat measurement system of the 
present invention wherein components of the seat 
adjustment mechanism are used as pivots; 
FIG. 7 is a perspective cross-sectional view of the 
seat weight measurement system shown in FIG. 6; 
FIG. 8 is a side cross-sectional view of the seat 
weight measurement system shown In FIG. 6; 
FIG. 9 is a rear view of the seat weight measure- 
ment system shown in FIG. 6; 
FIG. 1 0 is a side view of another preferred embod- 
iment of the seat weigh measurement system of the 
present invention having a jog; 
FIG. 11 Is a perspective view of another preferred 
embodiment of the seat weight measurement sys- 
tem of the present invention having a three-point at- 
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tachment; and 

FIG. 12 is a top plan view of the seat weight meas- 
urement system shown in FIG. 11 . 

^ [001 2] Like numerals refer to like parts throughout the 
several views of the drawings. 

Detailed Description of the Prefen^ed Embodiments 

10 [0013] A preferred embodiment of the seat weight 
measurement system 10 of the present invention is 
shown in Figures 1 and 2. Figure 1 is a cross-section of 
the seat weight measurement system 1 0 and shows the 
components of the system on one side of the vehicle 

15 seat. The identical components are provided on the oth- 
er side of the vehicle seat. For the purposes of simplicity, 
only the components of one side are shown. Similarly, 
Figure 2 shows the exploded view of the seat weight 
measurement system on one side of the vehicle seat. 

20 [0014] The seat weight measurement system 10 
measures the weight of a vehicle occupant seated in a 
vehicle seat 1 2. As shown in Figures 1 and 2, the vehicle 
seat 1 2 includes a front portion 1 4 and a rear portion 1 6 . 
The front portion 1 4 and rear portion 1 6 are used herein 

25 to refer generally to the front and back regions, respec- 
tively, and should not be interpreted to be limited to the 
front edge and the back edge of the seat. The seat 12 
Is mounted on the vehicle floor (not shown) by a rail as- 
sembly 20, including a fixed rail member 22 and a 

30 mounting bar 24. The fixed rail member 22 is attached 
to the floor of the vehicle and the mounting bar 24 slid- 
ably engages the fixed rail member 22 to move the seat 
12 forward and backward. 

[001 5] Typically, the heaviest portion of a vehicle seat 

35 is the seat back (not shown) and therefore, the center 
of gravity of an occupied vehicle seat is toward the back 
of the seat, near the seat back itself. Moreover, a person 
seated on a vehicle seat typically leans back against the 
seat back, resulting in a center of gravity of the person 

40 to also be near the back of the seat. Accordingly, for an 
accurate measurement of the system, the weight of the 
seat and the occupant should be measured at the rear 
portion 16 of the vehicle seat. In this regard, a pair of 
sensors 30 are provided at the rear portion of the vehicle 
seat. The sensors used can be of any type known in the 
art capable of measuring a load placed thereon and pro- 
viding a signal con^esponding to the measured load. In 
a preferred embodiment of the invention, the force sen- 
sor used is a load cell commercially available from Kav- 

50 lico Corporation in Moorpark, California. The sensor is 
preferably a ceramk: capacitive element having a digit- 
ally calibrated signal conditioner The sensor should be 
capable of remaining stable over an extended period of 
use and should withstand high overload conditions. 

55 [0016] Although, as discussed above, in the typical 
situation the majority of the weight will be placed at the 
rear portion 16 of the vehicle seat 12, some of the oc- 
cupant's weight will be distributed along the length of 
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the seat, between the front portion 12 and the rear por- 
tion 14. In prior known devices, additional sensors were 
added to measure the weight distributed in the front por- 
tion of the seat. For example, in one known system, 
strain gages are placed on each corner of the vehicle 
seat. However, the addition of sensors adds to the cost 
of the measurement system. Furthennore, the strain 
gages in the front may be placed under tensile forces 
which may not be accurately measured. Thus, the strain 
gages introduce an additional en-orf actor into the weight 
measurement system. 

[0017] In a prefaced embodiment of the Invention, a 
load transfer link 40 is provided for transferring the 
weight of the occupant from the front portion 14 of the 
vehicle seat to the sensors 30 located at the rear portion 
16 of the vehicle seat. The transfer link 40 is preferably 
a single, integral structural member that substantially 
extends across the length of the vehicle seat 12 from 
the front portion 14 to the rear portion 16. The load trans- 
fer link 40 is a selectively compliant beam comprised of 
a spine 41 , a first rigid section 42 , a flexible area 43 and 
a second rigid section 44. In the first and second rigid 
section 42, 44, the transfer link includes wing portions 
45 extending from the spine 41 to increase the stiffness 
of the rigid sectwns. The transfer link 40 is more com- 
pliant in the flexible area 43 than in the rigid sections 42, 
44 to facilitate the load transfer from the front portion to 
the rear portion. In a preferred embodiment of the inven- 
tion, the load transfer link is made of a high strength, 
low alloy steel. 

[0018] As shown in Figure 3, the load 50 at the front 
portion 1 4 of the vehicle seat 1 2 results in a primary re- 
action load 52. At the center of the link 54, there is a 
transfer of the load to the rear part of the link 56. The 
force at 56 is upward on the link resulting in a downward 
secondary reaction force at 58 and finally a downward 
force applied to the seat at 56. The length of the link 
sections 42 and 46 are configured such that the force at 
the rear portion of the vehicle seat will be equal to the 
original load 50 placed at the front of the seat. In this 
configuration, the sensor 30 will be able to measure the 
load regardless of the position of the weight. 
[0019] In a preferred embodiment of the invention, as 
best shown in Figures 1 and 2, the weight measurement 
system of the present Invention is integrated at the seat/ 
rail interface. By not integrating the system into the rail/ 
vehicle floor interface, the weight measurement system 
of the present invention remains unaffected by any seat 
position changes. Moreover, the installation of the seat 
assembly to the vehicle floor remains unchanged. 
[0020] Referring to Figures 1 and 2, the vehicle seat 
12 and the mounting bar 24 are attached using elastic 
bushings, bolts or other pivots known by those skilled in 
the art. A front bushing 60 is provided at the front portion 
14 of the vehicle seat and, in conjunction with a front 
bolt 62, is used to attach the front portion 1 4 of the ve- 
hicle seat to the front portion 46 of the transfer link 40. 
The front bushing 60 Is compliant and allows the transfer 



link 40 to rotate but does not allow significant translation 
of the mounting bar 24 relative to the vehicle seat 12. 
Similarly, a back bushing 64 is provided at the rear por- 
tion 1 6 of the vehicle seat and, in conjunction with a back 

5 bolt 66, is used to attach the rear portion 1 6 of the vehicle 
seat to the rear portion 48 of the transfer link. The bush- 
ings are preferably elastic rubber, and more preferably 
Neoprene, having a durometer of about 70 to 90 Dure. 
It is within the scope of the present invention to replace 

10 the bolts with any known fastener and the bushings with 
other known pivot means, 

[0021 ] In a preferred embodiment of the invention, as 
shown in Figure 2, the transfer link 40 is attached to the 
mounting bar 24 using elastic bushings and bolts. A first 

15 bushing 70 and first bolt 72 attach the first rigid section 
42 of the transfer link 40 to the mounting bar 24. Simi- 
larly, a second bushing 74 and second bolt 76 attach the 
second rigid section 44 of the transfer link 40 to the 
mounting bar 24. All bushings are preferably elastk:, as 

20 described above, and more preferably allow maximum 
angular compliance. 

[0022] In the embodiment shown in Figure 2, the first 
and second bolts 72, 76 are vertically fastened into the 
spine 41 of the transfer link. In another preferred em- 

25 bodiment of the invention, the first and second bolts 72, 
76 can be positioned horizontally such that the first and 
second bolts 72, 76 extend horizontally through the wing 
portions 45 of the first rigid section 42 and second rigid 
section 44, respectively. 

30 [0023] The positioning of the load transfer link 40 
above the mounting bar 24, as shown in Figures 1 and 
2, limits the vertical movement of the transfer link 40 and 
therefore reduces the risk of failure of the transfer link 
40. For example, if a person drops his or her weight into 

35 the vehicle seat with great force, the transfer link will not 
break (or otherwise fail) because the movement of the 
link 40 is limited in the downward direction by the mount- 
ing bar 24. 

[0024] In a more preferred embodiment of the inven- 

40 tion, as shown in Figures 4 and 5, the load transfer link 
is positioned between the fixed rail member 22 and the 
mounting bar 24 of the rail assembly 20. As In the pre- 
viously described embodiment, the load transfer link 40 
is attached to the mounting bar 24 by first and second 

45 bushings 70. 74 and first and second bolts 72, 76. The 
difference is that the load transfer link 40, instead of be- 
ing connected above the mounting bar 24, is connected 
below the mounting bar 24. In this embodiment, the load 
transfer link 40 is further protected from crash forces by 

50 being enclosed by the mounting bar 24 and the fixed rail 
member 22. The front portion 46 of the load transfer link 
40 extends outside the mounting bar 24 for attachment 
with the front portion 14 of the vehicle seat 12. The rear 
portion 48 of the load transfer link is in communication 

55 with the sensor 30. To enable the load transfer link to 
access the sensor 30, an opening 26 may be provided 
in the mounting bar 24. Alternatively, a sensor 30 can 
be positioned between the mounting bar 24 and the load 
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transfer link 40. 

[0025] In another prefen'ed embodiment of the inven- 
tion, as shown in Figures 6 through 9, the seat weight 
measurement system 1 0 includes a load transfer linl< 40 
integrated with seat adjustment components 80, 82. 5 
This configuration eliminates the need for end bushings 
by the existing seat adjustment components as pivots. 
Referring to Figures 6 through 9, in a preferred embod- 
iment of the seat weight measurement system 10, the 
load transfer link 40 measures the weight of an occupied 
seat through the seat adjustment components 80, 82. 
The seat adjustment component may be a seat adjust- 
ment lever or other component that Is capable of trans- 
ferring the weight of a seat and an occupant to the load 
transfer link 40. The first seat adjustment component 80 ^5 
preferably attaches to a front portion 46 of the transfer 
link 40. The second seat adjustment component 82 pref- 
erably attaches to a rear portion 48 of the transfer link 
40. The first and second seat adjustment components 
80, 82 are attached in a manner that enables the load 20 
transfer link 40 to rotate in order to transfer the meas- 
ured weight to the sensor. 

[0026] The transfer link 40 is preferably attached to 
the mounting bar 24 using elastic bushings and bolts. 
As best shown in Figures 7 and 8, a first bushing 70 and 
a first bolt 72 attach the first rigid section 42 of the trans- 
fer link 40 to the mounting bar 24 and a second bushing 
74 and a second bolt 76 attached the second rigid sec- 
tion 44 of the transfer link 40 to the mounting bar 24. 
[0027] The load transfer link 40 transfer the weight of 
the occupant to the sensor for measurement. The posi- 
tion of the sensor 30 may vary as long as the sensor 
receives the load transferred by the link. In a preferred 
embodiment, as shown in Figure 9, the sensor is located 
in the seat assembly and moves with the seat. In the 
embodiment shown in Figure 9, the sensor 30 is provid- 
ed between the mounting rail 24 and the fixed rail mem- 
ber 22. This arrangement provides for the most accurate 
measurement since the center of gravity of the seat re- 
mains stationary with respect to the sensor. 
[0028] Figure 10 depicts another embodiment of the 
load transfer link 40 of the present invention. As shown 
in Figure 1 0, the load transfer link 40 may include a jog 
90 for connecting the first rigid section 42 and the sec- 
ond rigid section 44. The jog 90 preferably provides in- 
creased flex in the load transfer link to facilitate the 
transfer of weight. 

[0029] Figures 11 and 12 depict another embodiment 
of the seat weight measurement system of the invention 
wherein the a three-point mounting technique is used to 
attach the vehicle seat to the transfer link. As with the 
embodiments previously described, the seat weight 
measurement system 100 shown in Figures 11 and 12, 
utilizes two sensors 30 and two load transfer links 40 to 
transfer the weight of the occupant to the sensors 30. 
The sensors are preferably positioned between the ve- 
hicle seat (not shown) and the mounting bar 24. Instead 
of installing the transfer links 30 in a parallel relationship 



to each other and coaxial with the mounting bar 24, the 
transfer links 40 are installed in a diagonal V-fonnation 
such that the front ends 46 of the transfer links 40 meet 
at a common connection point 102. The vehicle seat is 
preferably mounted to the transfer links 40 at the com- 
mon connection point 102. at a first rear connection 
point 1 04 and at the second rear connection point 1 06. 
The front pivots 62 and back pivots 66 operate in the 
same manner as the pivots disclosed above. To accom- 
modate the three-point mounting, the front pivots 62 are 
attached to a connecting bar 110. 
[0030] By orienting the transfer links 40 in the manner 
shown in Figures 11 and 12, the seat is supported at 
only three locations, making the system impervious to 
wracking distortions of either the seat or the vehicle 
floor. The common connection point 102 can be posi- 
tioned either at the front or the rear portion of the vehicle 
seat. However, because the seat load is typically less at 
the front of the seat, it is preferred that the common con- 
nection point 102 be positioned at the front. 
[0031] The seat weight measurement system of the 
present invention provides accurate measurement of 
the weight of an occupant in a vehk:le seat. By using a 
transfer link in conjunction with sensors in the rear por- 
tion of the vehicle seat, the system of the present inven- 
tion minimizes mechanical and electrical complexity and 
maximizes reliability and accuracy. The positioning of 
the transfer link and the sensors at the interface of the 
rail assembly and the seat, enhances the structural in- 
tegrity of the system, minimizing the risk of failure and 
reducing warranty and crash repair costs. Furthermore, 
the transfer link is capable of effectively transferring 
wracking loads so as to ensure the accuracy of the 
weight measurement. 

[0032] Those skilled in the art may make numerous 
uses of, and departures from, the above-described em- 
bodiments without departing from the inventive con- 
cepts disclosed herein. For instance, the pivots used in 
conjunction with the load transfer to facilitate the trans- 
fer of weight can be substituted with other fasteners or 
seat components. Furthermore, the relative distances 
between the pivots of the load transfer link can be ad- 
justed to provide desired characteristics. By way of ex- 
ample, a medium weight person siting on the front edge 
of the seat might require the air bag deployment to be 
reduced, while a lighter weight person sitting at the rear 
of the seat may require stronger deployment. Accord- 
ingly, the load transfer link can be configured to amplify 
the weight at the front of the seat to compensate for this 
effect. 

[0033] The embodiments described above are exem- 
plary embodiments of a seat weight measurement sys- 
tem. Accordingly, the present invention is to be defined 
solely by the scope of the following claims. 
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Claims 

1 . A weight measure system, comprising: 

a vehicle seat having a first portion and a sec- 
ond portion; 

a sensor positioned at the first portion of the 
seat; and 

a transfer link extending substantially from the 
first portion of the seat to the second portion, 
wherein the transfer link is a beam configured 
to transfer weight from the second portion of the 
seat to the first portion. 

2. A weight measurement system for measuring the 
weight of an occupant in a vehicle seat, the seat 
having a first portion and a second portion, the 
weight measurement system comprising: 

a pair of sensors positioned at the first portion 
of the seat; 

a pair of transfer links extending substantially 
from the first portion of the seat to the second 
portion; and 

wherein the transfer links are selectively com- 
pliant beams configured to transfer weight from 
. the second portion of the seat to the first por- 
tion. 

3. A weight measurement system for measuring the 
weight of an occupant in a vehicle seat, the seat 
having a first portion and a second portion, the 
weight measurement system comprising: 

a sensor positioned at the first portion of the 

seat; 

a transfer link extending substantially from the 
first portion of the seat to the second portion; 
and 

wherein the transfer link is a selectively com- 
plaint beam configured to transfer weight from 
the second portion of the seat to the first por- 
tion. 

4. The weight measurement system of claim 3 wherein 
the transfer link includes a first rigid section, a sec- 
ond rigid section and a flexible area between the 
first and second rigid sections. 

5. The weight measurement system of claim 4 wherein 
the transfer link further includes a spine, a first wing 
portion extending from the spine at the first rigid 
section, and a second wing portion extending from 
the spine at the second rigid section. 

6. The weight measurement system of claim 3 wherein 
the transfer link is fastened to the vehicle seat using 
a bolt. 
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7. The weight measurement system of claim 3 further 
comprising a compliant bushing positioned be- 
tween the transfer link and the seat. 

5 8. The weight measurement system of claim 3 wherein 
the transfer link is fastened to the seat at the first 
portion and the second portion. 

9. The weight measurement system of claim 5 further 
^0 comprising a rail assembly having a fixed rail mem- 
ber and a mounting bar slidably engaged with the 
fixed rail member, and wherein the transfer link is 
attached to the mounting bar. 

^5 10. Theweightmeasurementsystem of claim 9 wherein 
the transfer link is fastened to a top surface of the 
mounting bar. 

11. The weight measurement system of claim 10 
20 wherein the transfer link is positioned between the 

mounting bar and the fixed rail member 

12. A weight measurement system for measuring the 
weight of an occupant in a vehicle seat, the seat 

25 having a first portion and a second portion, the 
weight measuring system comprising: 

a sensor positioned at the first portion of the 
seat; 

30 a transfer link extending substantially from the 

first portion of the seat to the second portion, 
the transfer link having a first rigid section, a 
second rigid section and a flexible area be- 
tween the first and second sections, a spine, a 

35 first wing portion extending from the spine at 

the first rigid section, and a second wing portion 
extending from the spine at the second rigid 
section; 

a rail assembly having a fixed rail member and 
^0 a mounting bar slidably engaged with the fixed 

rail member, wherein the mounting bar is con- 
nected to the transfer link via a first bushing and 
a first fastener; and 

wherein the transfer link is connected to the 
vehk^le seat via a second bushing and a second fas- 
tener. 

13. A method of measuring the weight of an occupant 
^0 seated in a vehicle seat, the vehicle seat having a 

first portion and a second portion, the method com- 
prising the steps of: 

providing sensors in the first portion of the ve- 
55 hide seat; 

transferring the occupant's weight from the first 
portion of the seat to the second portion; and 
measuring the occupant's weight at the first 
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portion of the seat. 

14. The method of claim 13 wherein the occupant's 
weight is transten-ed from the second portion of the 
seat to the first portion using a transfer link. 

15. The method of claim 14 wherein the transfer link in- 
cludes a first rigid section, a second rigid section 
and a flexible area between the first and second rig- 
id sections, wherein the flexible area is more com- 
pliant that the first and second regions. 

16. The method of claim 15 further providing a rail as- 
sembly having a fixed rail member and a mounting 
bar slidably engaged with the fixed rail member, and 
wherein the transfer link is connected to the mount- 
ing bar. 

17. The method of measuring the weight of an occupant 
seated in a vehicle seat, the vehicle seat having a 
first portion and a second portion, the method com- 
prising the steps of: 

providing sensors in the first portion of the ve- 
hicle seat, and a transfer link extending from 
the first portion of the vehicle seat to the second 
portion of the vehicle seat; 
transferring the occupant's weight from the sec- 
ond portion of the seat to the first portion; and 
measuring the occupant's weight at the first 
portion of the seat. 

18. A transfer link comprising: 

a compliant beam having a first rigid sectk>n, a 
second rigid section and flexible area between 
the first and second sections; and 
a first end and a second end, wherein the trans- 
fer link is configured to transfer a load placed 
on the first end to the second end. 



a first end and a second end, wherein the trans- 
fer link is configured to transfer a load placed 
on the first end to the second end; 
a spine; 

5 a first wing portion extending from the spine at 

the first rigid section; and 
a second wing portion extending from the spine 
at the second rigid section. 

10 22. A weight measurement system for measuring the 
weight of an occupant in a vehicle seat having a first 
portion and a second portion, the seat and the oc- 
cupant each having a respective center of gravity, 
the system comprising: 
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a sensor positioned at a sensor location; and 
a transfer link extending substantially from a 
second location to the sensor location, wherein 
the transfer link is a compliant beam configured 
to transfer weight to the sensor from the second 
location. 



23. The weight measurement system of claim 22 
wherein the sensor location is substantially under 

25 the center of gravity of the seat. 

24. The weight measurement system of claim 22 
wherein the sensor location Is substantially under 
the center of gravity of the occupant. 

30 
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19. The transfer link of claim 18 further comprising: 

a spine; 

a first wing portion extending from the spine at 
the first rigid section; and 
a second wing portion extendingfrom the spine 
at the second rigid section. 

20. The transfer link of claim 1 9 further comprising high so 
strength low alloy steel. 

21 . A transfer link comprising: 



a compliant high strength low alloy steel beam 
having a first rigid section, a second rigid sec- 
tion and flexible area between the first and sec- 
ond sections; 
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